110                 THE  CHEMISTRY OF  RUBBER
on adding a solution of rubber to another containing rubber and sulphur
chloride the sulphur chloride would be adsorbed on the added rubber and the
effect of vulcanisation be produced on the whole of the rubber.
Bysow * carried out experiments in order to find whether sulphur chloride
was removed completely from a petroleum ether solution by rubber.   The
concentration of sulphur chloride employed was 1-8 gr. in 100 c.c. of petroleum
ether, and in each 100 c.c. there was immersed a strip of purified rubber 0-5 mm.
thick and weighing 0-5 gr.    Samples were withdrawn at intervals and sulphur
determined in the washed and extracted sample;  the results indicated that
sulphur chloride was gradually taken up by the rubber until after ninety
minutes an equilibrium was established, sulphur chloride still being present
in the solution.    The sample then contained only 0-45 per cent, of sulphur,
and therefore the cessation of the fixation could not be due to the complete
conversion of the rubber into the additive compound, which would contain
15-7 per cent, of sulphur.   There was thus an indication that the phenomenon
might be one of adsorption, but it might equally be due to formation of a
vulcanised layer at the surface which would render penetration by the reacting
liquid difficult.    The  same  objection may be raised in respect to further
experiments devised to ascertain whether the extent of the fixation of sulphur
was influenced by the concentration of the sulphur chloride.   Very dilute
solutions were employed, the concentration ranging from 0*0125 gr. to 0-1 gr.
sulphur chloride per 100 c.c. of petroleum ether.    Equilibrium was taken as
being established  at  the  end  of  two hours,  and the  samples were then
withdrawn and the sulphur contents determined.    The amount of sulphur
fixed was shown to be dependent on the concentrations, and not on the absolute
quantities of the sulphur chloride present, and the relative amounts of sulphur
taken up at different concentrations were generally in accord with the adsorp-
tion equation.    The assumption was made that equilibrium was established
at the end of two hours, which, for the very low concentrations employed,
may not be valid.
Even though the sulphur chloride is regarded as entering into combination
with the rubber, the effect of vulcanisation may well be the result of an adsorp-
tion of this additive compound at the moment of formation by the unchanged
rubber, just as has been assumed to be the case with rubber vulcanised by
means of sulphur.
OTHER VULCANISING AGENTS
Vulcanised rubber which can be regarded as satisfactory from the point
of view of mechanical properties has so far been obtained only by a process
* Koll Zeit., 1910, 6, 281.